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(54) FABRIC PREPREG AND HONEYCOMB SANDWICH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb sandwich panel that causes little core 
crashing and enables consistent production even when various molding conditions are required 
and various cell honeycomb core sizes or various honeycomb shapes are used, that has 
excellent adhesion between a skin panel and the honeycomb core, and that has excellent 
surface flatness. 

SOLUTION: This fabric prepreg is composed of a reinforcing fabric and a resin matrix, wherein 
the resin covering rate is 40-100% at an arbitrarily chosen surface. A honeycomb sandwich 
panel is composed of a skin panel obtained from the prepreg and a honeycomb core. 
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(000 11 

37t©aB»«ttfr«*t«a«:fy3fu^, 

[0002] 

[0 0 0 3] CtL«=»/N— *A-»t> K-< yf^/^^^/KD/N— 
[0 0 0 4] /\-*Ait> K-f --/f^/^4^;K7>S!5tiw^tc 

33it^3;^h<£«<b-^(z>SM3b<«**(3tttv ftiS-ert 
i: -5 r y ^ u ^floa^b 4: 3f y :^ t /\- * A a 

3 ^^-i TfiR»afeA<±ja^ o r t^4o so 
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[0 0 0 5] ca>a a»ai/\-*Aa+A7«Bsfei= 

li. x+>/<*;ui3Sc^:fy3fu^i:/N-:^Aart<0 

[0 0 0 6] ttffi«ffift<D/\-*A-9">K'f 
/<:^;W=I*, •b;H*--<X3b<3. 2mm (1/8 i n) . 
10 4. 8mm (3/1 6 i n) , 6. 4mm (1/4 i 

n) (D/\=.*AaT;6<*ffl**t«c -b;H^--f X;6<** < 
U^t. X^>/<*;U4:/\-*AaTt;6<«5S-r^®a 

C*l*a9fc«)rtfi^»a)E**±»*it«t'N=-*Aa 

7a)SJl^-Vi>;S*t. -TJ^C^^^^ar^?^ vvii^^C^ci: 

3&<fcofco C(D.fc5l-'ir>Uit-<X<D*#tv\=.*Aa7 

Sffiffl^r**^. aT^;^^->a-r^::ift<. >^*> 
/ <*;u t / N n :^ A a T t (DS»ttl::«*tf- / \~ * Ai^ > 

[0 0 O 7] /\-*A-9->K-<»:/^/<*^KDaiil::^t= 

y, »afa««aibatt^"r^:/y::^u^«:^^>><* 

[0 0 0 8] USP4500 6 6 0^MaS. tt6H0B5 

8- 8 27 5 5*4^tt. »^BB6 2-2 8 1 6 7 
a. It^BSe 3-3 O 9 2 5^^«. 1-298 

1 49^a. f»M73 -21 035 6#^a. fta? 

9- 828 2 1 o#^S>'^^'e(*. ^EgliA1^(03kS7f= 

[0 0 0 9] W0 9 9/0 2 5 8 6#^a. <$6a 

2000-2381 5 4#^a. ^692 0 0 0-2 3 9 

4 1 7#^«"(?f*«Biffl^Wa)QfeHlcjta^. -^r 

^ ^ --^^ibaaatto s ^aa%iba«a>Qk a 

(::j;y. X^>/<:^;^i:/^-*Aa7t<D»att'V>-9'> 
K-< *:^9'/^twi^a)»aai^l^^<t*$3cS'^'&tttR3b<B9^$ 

[0 0 10] U*^U. cH^>i::6B5^**t^cttffil*. "T-^ 
T7 H y {^;^«8g|iA«i^^<);[//%tci*Sft^baaa«a 

a>J^®*aa-r^Ctl=J:y, X4-V/<*^;Wt/N::i*A 
a 7 i: CD»«tt<C f Sae L .fe 5 4: L tc ti CD-C fc*35)<. 
m^Si¥^K>^ /N-*AarG)37-9--f X. fc*lM*T— 
ftffi^t^ofcM-^Aara>}^©ncif<Da^bl::<fc«» 

ziy^^v e/a»^a>BS:i*«;»tu« * u^ft i^* * 

l*tti»^LT^*»-Cfey. $?>|-. /N-:^A-9-> K>r 

[00 1 1 ] 
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[00 12] 

[0 0 13] :$inmt±a^mmm't^'h:Mz 

[00 14] 

-^icfllft-r C <»: saw L 0 1? fc * 0 

[0 0 15] :;r«iMa>tt«9:^u::^uy(t. SBttli:^/^ 

— ^A^AO- 1 0 0%<D(6H. »*L<C47 0-*-1 0 0 

%(0I5H* **(:;it?*L<i*9 0-1 oo%a)SfiHicfe^ 
ctA<fiS-^fc*. a®«li*/<-*A<4 0%*j»-efc 

[0 0 16] ai*:/U :^uya>aH«IS*/<— 30 
[0 0 17] att:;^»j:/uy«ff«a)*:**rc«y/£ 
v^>UHDT>r^a;^3— :^VH"'7 0 o o) -es^ 

6. 10mmx4. 5 5 mm(;> t<D (^^tf^— 3:>X 

(ft) fia>vH-50 (tttt^J-f ai&SBHe. i o 

mm><4. 5 5mm) ) Sfflt^^o 

[0 0 18] ^i^vm^Ltzm^i^trntiz^iix 2 

dobe Systems. Inc. SI A dobs P 
hotofihop Elemstnts (B^^fiJK) ) 

[0 0 19] u^. *:ftM©attTru:^u^-c(*. 

9^A<6. 10mmx4. 5 Smm09&BVStSiliSBi3 50 



ifDirii. 1 o*BHei±««c="t^>3^y>^^u. **te>a 

5 0-1 0 0%1?fcy3!»^O*a)¥iSai5«li*'<— 
e^{iScri»<1 OJaTl?fe«C^3b<tl7^L<. S^if^S 

H«ii:b/<— ^*^7 0-10 o%}^>^o-^'(D¥i^asB^Bi 

A / <-9^«4&fiS a 3&< 6 JaiT-e ft « C & 3E»< $ & 1= 
t < . ^^i^SS«Bi*><— *3b<9 0- 1 O O^t^-o^ 

[0 0 2 0] :*:«w<7)«a:^y3fu^r*:^/^— -7^^^ 

«*0S 2t36^€)C f = [ (S1-S2) /SI] X10 

occ*o"C«ifte>3h«c f ff«a) i oAWf^oi^T 
*<9 5%iai±(Da«8'?y 3fuy*;<.4^>/<4^ 

yi.fcLTfflt^*cli:l=J;y. A*>/<*JUrt»<D^tWT? 

[00 2 1] ^ft. */^— A<9 S%6l±<Z>« 

«8:^y ^u^sx^>/<4^;ui: UT^i^^ciiiCcfcy, 

ttW<l:^ftOlOT?fey. C^icliASTM D1 78 1 

^K5Atr— ;U3fifi) t*. 1 5Nm/mlUJtt?fe«C^ 
;&<ttS«^ffii5«t. tT^aT?fey. 2 5Nm 

/m Jel±-C fc -5 C i: 3b< 4 C» (C J? * L t^o 

[0 0 2 2] t>^/<-> 



<ii9 7. 5%ia±-e&*6 

[0 0 2 3] ^fz. :t:ftW(Dtt«8:f<J:^u^ii. ^Iktt 

tj:i>zLti^&i>. ^it9mi&«^o>m&^mt 50-75 

[0 0 2 41 :*:«Ma)att:>'u::^uy(=fflt^«»^<b«^ 
5 KIM*. TKnvaat. r;^5:^a«l. a<by-<«fatt 

4GpajaJi. 5i3§yaBrftsi, 7%fei-b(Da®aa 

1 S-R7 60 1 1cS^t^railt^H^. 

Offiffi]b<ttlC»« L < . §l»9tt«E36^2 0 0GPaia 

±. afiai>-r^®*w*<4pMPam±Tffc«ci:*<» 

$LC'. 9iH(9lt±$E3b<13t^S1batl£^t^^c^:li. 

^SidW^fiJ I S-R7 6 0 1fC#8ltT993£Lfc^ 

(a : MP a) (E : MP a) 

gT700SC'^T800H. T1 000G?fA< 

[0 0 2 5] :*:ftlS(Dtt«i:fy:^L/</|cmi^«»^blftfi 
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2 5 00'^5 0 00 04^a>fiSB3^f9$Ll^. 2 5 00^ 

y-M^-TL^p 5 00 0 0**±lHl*i:3fy^U^i* 

fi^&siMi«}^^i=eBi^a3&<fi-y«=<^^» 

$L<l*2 8 0 0--2 5 00 0*<DffiH"efc^o 

< 5> ha5 o o o*isLha>ta>*</\=^* Ax+v/^ 

[0 0 2 6] -^fz. ^9L*a>BtmmAt^^ts:i,^Ktfy\z 
t Lfc»«i«fflLx^c^i4. ««i:^y :fu^Sfi»(aJSc 

IS^b*fflM-r-6fci6»*Lt^« n&fl^*(D3fg^u 

^A<fic: y < INfcAT). iSftftcO/N-* A1f> K-f :;5=^ 
t? rSHMlc«y*<3ti:t\j tit. *«1m^/tyici ^ 

^:7Y7^>H*i=«y3^<*<* «mtt3&<7-y^ KP-y 

0 0--1 OOOmm. »*L<I*1 00-50 
O mma>BlH(Cfc^'7jU^ :7 ^ ^ > ^ * 

[0027] cc-cz^-y^ KP'5^:;;^{Stl*aa2 3*c. 

SJS 6 O %(DSBft t?tt3RttttX$aiB(' ft y TIf . C 

:Kl=fiSlmm. 1 O O mmSff 0;^7^ > UX9-f 
-V— a>J:W*>«fcO^T»<Z) 2 0^-30 mmSttIf , 1 2 g 

oay$T»i=8Ht. ±»*aa«u5io»ct. so^j^ 
eisaa>ay<z)STffiSi?«-rfi-e&^o ay-^ett*^ 

h^^;u*i»Cfci6. ::fy*— 1^— fl>«»3Ra>7-f 
a>ffi«ic<feyftift««*ic««tt*(*'»tTt^«>. 

hig±a)it»s^LN. +>--f v>'yffla>«»a^cfc 

wr^p \^ o zff&t^ ^ o ommteiT-caiStt*^ 
ar^f*^. giaa>«tt:?'y :^u<;r(D*/<-:?r<?^- 
i^u^o^'^/^ttfDisfta^b^^z^^cni^oyiy. ^z^. 
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[0 0 2 81 **Ma>a«j:fu::^L/<fi::fflt^*T hU-y 

sCD-T hU'y^;^«BiT?fc'S-t;5<»*Lt^o O. IP 
fz. 1 OOOPa • 8 J:M^»t^^«teS<0dSn(il5<'>« 10 

<atta^UT(*0. S-'l OOPa • s*<»*L<. 
0. 5-50 P a • 8A<*«blC»*Ll^o 

[0 0 2 91 -Thy i/:?;^«llttri*x*4-?/«l8. 
b2«fei±*ffi#Lrffit^T4iaL>o 4>t7t. ja«^A<s 

[0 0 3 0] *%M<;)a«3:fu::^U'^?^(cffltx^T hu y 

[0 0 3 1] 35^3b^^X7K^S^Sd«1b««3^ LXit. ^ 

axjK*i/«8B, e:^7xy-;UFfiX7K*i/«BS. tf ' 
x:7xy-/i/SSx7K^vfflBi. -r h^:^a^tfx-7x 
y A fix 7^4^ i^«Bi «: ^ (0 e X :7 X y — X tK* 
yxy— ^uy7K5-^^7fixjK^i/«g8. -J?uy 

-juy tK^ -y ^Sx7K^->«Bi3jf ifo^y ^axn^ 

[0 0 3 2] ii^t^i>:rifsi^if}$m^A^K^miixh9, 
T^y v:7xx;u;^yi/*h><D<k5<t3?S»T5>. hy 

K, *;u4e>MTSh\ n^y :7xy-;Mb^«s. ^Ky^ 
;u*::f^>, H^-y^byh-^SBx^^UTSi/a^o^ott 50 



i^&it^. ci4t^a>4>-etpa»&H»1i«J:tfS^btt£ 

*ui^« 35x*^*mb«i*»e>*t*3fy:/u-y(D^«<7^ 
anbttSK3t*i±'&i:i'^3eja*^^. xTK^e^^Kiafiii 

«alc«it«±x;t<'^^>ft^«1bd^«3i oom>ffii::«tt 

i^^xiA'XyuTnxDftwsatt^as^tf/sfci^^^v 

it«x7K^i/tt#«1b#«si ooSSft(=>ttT. 15 
X7K'^i/tt8g»ja«ilcfett'&X7K#->tt#W1b&<tol o 

oa««Blc«UT. 2- 1 5M»R*-r*(DA«»&*V 

*:^y :/L/y(D^-<:7tWbtt*@i3}:*it. a»&iB» 
[0 0 3 3] ^it. *»w<Dai4a:;fy :^L/-y<7>T hy 'V 

»^ffltt«Bi. asettft^w. ^i^Tit^m. -r s 

7K*e^«Bi«aia«3CD3!lilitt**lwr«-i:*<'C*. »* 
[0 0 3 4] A>A^^=fAfitj)^^LXfd:Bil&=fi^. A<K=f 

[0 0 3 5] -ttlCBJg:^AI*«tt=fAICtt^Tig-« 
$X7te4-i/ttB&l=»fllLt=««(DttftJ:»/»<:fc$<. A 

4a«a<bS/h$< a^bito-efc^^^^v/^^-^Koaffi 

[O O 3 6] H«$^A^ Lri*3^* i?x>i:7^ y Px 

hy;KD5i/yA3 7Ky7— -efc^T':? y ax hy;u- 

i>x >#^fi*»36<x7K^ vttte i a>«»tt<»SA^ 
»«ut^o r^yax hy;u©*a*it*<64b4"e^«c 

^T?xjK^v«K^:0)*ijStt*«iW-e$'6o *e>lcx?t< 

-5B«?T^ y ax h y 5>x>^a*<»* liv 

Sit, 7K«^bx hyyuifAtW«14(cflitt€>fcd6»^L 

c4^e>Si^=fAa>l1Iasa^ UTN I POL <st»a 

a) 1072. NIPOL1072J, N1POL14 
72. NIPOL1472HV. NIPOL1042. 
NIPOL1043. NIPOL DN631.NIP 



OL1001. ZETPOL (se^aa) 2020. Z 

ETPOL2220. ZETPOL3110 (Jcl-h. Q 
[0 0 3 71 *fc. =fAe^4:Lri4. «l8=fAfik^^ 

- T >^ y □ h y ;u*a^»oaBa«536^ & & * x e r - 
9 1 (as. H*6-rt=fAx« («c) B) . T^y^u=r 

S) . YR-5 0 0S/U— X (SS. ASfkfiK 

tSaai) EXL-2655 (^<b^X« («c) S) . 

yiUKx>^.T-;u • »j-/l/Blx;^'T';u^a^(*A^ 

€>3CC«X*7^'D-f K (fifiSfl) AC-33 55. T 

R-2 1 22 (ss. stfflasflxa m) S) . r^^u 

juiSfyj-JU' >^<?u>uB>^;u^^a^<**^^>tt^PA 

RALOI D («®S8ffl) EXL-26 1 K EXL- 

3 3 8 7 mm. Rohm & Haasttfi) tt^mm^^:! 

[0 0 3 8] cHc>d^Afift5i^i*e5ttiS]±(Ds®. mmo 
[0 0 3 9] t^t^^mt^mmtfstLxit. ±m 

*±x;K^vS^*<b^«l 1 0 0aa«?(c«UT. 

L<i*i -3 oafifflaa^-r^cDA^ x^K^i^wgiffl^ 
^ »y a> a«as * H A -6 ffl £ « -r <o cfe o 
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[0 0 4 0] ^fc. A^A'«l8Kttf^#ffi^ Lr(d:^iU 

&oT*.iaaL>ttA<S<bLic< <. «fc:^«j:?'u^jfta 

10 •y<?14a)»»aC4b*'h* < «^b«3Tfe-&x 

<b^-fiR$l^*'t»^'r'S«tt^ttS^'J*^LT. 
Txp??;u (B*Txa-:/iU (») S) oSHWlcrHrBR 

a«|::rSffiT-6o itasa^ LTI*5 0'-4 0 0m2 

«*a^. x7K4^s^«fl§«flfift«5^i*ic«uro. 1-8 a 
s.^oVM'^^nythz.ttmi^Li^o o. ias%^ 

ice*:; hA5>8}BiA^-f*iA<«±U-\?>-r< . 8as% 

(cfty-\>-rt^o <fcyfiF*LL^»ttiar*o. 2-5aa% 
a>«!iffl"Cfcy. s^(c»*u<r±o. 3-3as%a>«i 

[004 1] 8ftRl3ittffl8g, ifAja^i'irtsasttft-^Srai* 

±. »ft9sib»i»^m}&«aa>itl!ftttltt)#o^i6<^y»^ 

&tt^(=» LTSftRTSttaei 5 - 2 5 aa%^^<^i;astt 
f^#fflo. 3-3aa%T?fey. zJAfiK^tsxii^f-^ 
m^fi^^t-^sd. =fAKiK5^2--4afi%^j:i;tsa!t£ 
M-^fflo. 3— 3aa%(oiBEiT?ft'&» 

[0 0 4 2] A^A^i)OUT^b^«lt LTJi. 3- 

:?x=.;u- 1, 1- 3- (3. 4- v^? 

□ a3?i=.;U) -1.1- (DCMU) . 

3- (3-'5?aP-4- y^^uz^x— ^U) - 1, 1- i:^ 
y^;UR3ft. 2. 4-trx (3. S-v^f^^U'l^Lz-f 

50 K). h;ux>5fa)Sx7 5>i:>f vi>7:^— h<x)js:i;&(c 



[0 0 4 31 «f=. ib^A^-S-fsyy— >^SiLrtt2- 
7K*i/»gB«l*«5lcfel+*±xjK^v8JBil ooaa% 

i=»uT. »*L<iio-7aa%K*"r-6a>*^ xtk 

[0 0 4 4] aft«:9ftntt£«L. 9*itzKititiS^Xf 

ai* i» 'J^J^f < t *, -a ^ ^ t C i: ^ U L IS 

8i«ij««5i ooafi%ic«u, m'^mi^mmto\yTit 

^«AO^nt< 1-30 afi%l=« c ^ ;6<. ¥iiztH^tl 
[0 0 4 51 3&^A^-6X7K4r'>ttBBfflia«alci*± 

^tK/) @ wicjj; i: -cE«-r ^ - i t? $ o 

[0 0 4 61 B»^1b*«ii:Lri*tt^fflttx^;^hv 

tKUTS K»0i»piaattx^:^ h-7-;6<»^L<E^* 
iK'Jxx7^;u»*fcl±7KUT5 K»a>l»Rlfflttx 
7X h^— *E^LfcX7K^i>ffiBgttja«!il*. «*ifc^ 
*y^tt*^L/*/><f>. <Sttffi-c&y. Ku- :^14. a^b 

ttHa<oafi[«»tt. »icsai*ifi-c<z)ffiib*</h*i^fc 

aft. •:/y::;uy<D«siatt<oas«»tt*</h*<tt^fc<^> 

aSW-SfcAlcli. 7KUx;^x;^ife*fc(±7t<UT5 K» 
x^;^ h"7-*(HHS<bttWIS 1 0 oa«ffl(c?*ur l - 
2oaSfflK^■r'6i::i:*^»^UL^^ tKuxxt^^uS^ 

1bttWlg(i^«sa>«!1b8l(0Mlfttt(=l&««^^«^^. 

1 0 0°C»U±"C&'6C4:;!)<»^L<, *e>ICIi140*^C 
[00 4 71 ttRlffltt«gitt^i: LTC4. 
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li. sp-5 0 0 (fiS. Su (tt) fi) . ?^y^:tfv- 

;U (fianS. ATOCHEMUfi) ^,^^$^^L<fll 
10 y. 5 0/lm$liit&^»«bt8flla)K^J£a.V^ iiftfi 

T*ficufcy^a^ai:>a^wffitt*<fcs, j:y»* 

(r. X/-K4^i^«i8li««5±(*l=»L. 1-I8aft%. 
»$L<f*2-1 oa«%E*-r«wi:*<»*ULS 

[0048] 

a 1 3 (c^-rffiRttAM (a4>ft'$'(iaa«^a^> 

* y/<— xn— ^— *fflt^rJia«Ltir26*UT 
ttBg7<;uA$1«fiUfco ^^b«ft»«l«s(cWHi7'r;i/A 
2«l^Sftiblfttt«Uto<Z>PIB^^&a43. ttlMAiSE(wJ:yta 

(wj:y. a®WB§^/<— *SK<b*i±fr 1 OOOmmB 

30 1 -3(r^-r««a«a)t<D4ffifflLfc« »<b»ai(c(*5i 

»$»tt^230GPa. 3ISS3iiffi4. 9 G P a (Dttfttt 
It («U (») aT7 0 0S-1 2K) Sfflt^fco 

2. »gg|fifi£«9<0ft{&)ttft^S 
aife^J:i;2lc^-rx7K'^Vttflglia«9£. ttMtt»tt 

»3e»a^LXI*. U:r/ hy y^XttfiRDA - I 

[0 0 4 91 : 5f-f •^5-:/^*-K 

40 &nft:3. 14^i?T>/» 

h«fijl : ¥tTfi (#e2 5mm) 
^'W'^ : O. 8 3 mm 

3. «i«i::fy :/uya)aHa8g*/<-^<^®3t 

56^. 1 ooommna>»«9:^y:^u^$ts^:&B:«iQ 

(C 1 OOmmlC^yttlL* 1 OOOmmX 1 OOmmCD 
tt^fiJlC. ISWIC 1 0»«L. lOOmmX 10 0mm 



St. ;n9-rh/<^>X. KICKS ^U— 

AL/-hl*a*l::tt5SL. A^o. ^SO. h 

[0 0 5 0] ^t^t7«&n/b@ft$Bftfi&3SfflV7 h 
(Adobe Systems, Inc. SAdobs 
Photoshop Elemetnts (B4^H 10 
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